Massage therapy is one of the oldest touch therapies, and it has been used for many conditions. We have systematically reviewed articles on infant massage to evaluate its effects on maternal distress, and also on mother-infant relationship. Infant massage has been known to benefit mothers and infants regarding several health variables such as depression, parenting stress, weight gain for the infant, hormones and anxiety as well as functionality of the immunity system. However, tactile-only stimulation must be distinguished from multisensory interventions that include a tactile component, for tactile-only stimulation without social contact is associated with higher levels of stress, and it is also overstimulating for infants. The significance of this systematic review lies in the important role of massage therapy in human health, as it highlights a crucial yet often underestimated effect in psychological and biosomatical variables.
Introduction
Massage therapy (also known as tactile/kinesthetic stimulation) is one of the oldest touch therapies; it has been variously used for many conditions, such as mental illness, spasm, labor pain, delivery, postpartum bleeding and others (Field, 1995) . Massage has also been used for stimulation of the breast for milk, for speeding healing postsurgery, for rheumatic diseases, and generally, it is thought to improve circulation, reduce swelling, and soothe the peripheral and central nervous system (Field, 1995) .
Another use of massage therapy is with infant-mother dyads; mothers of preterm infants (normal preterm infants, very preterm, brain-injured preterm infants) (Field, 1995; Holditch-Davis et al., 2014; Matricardi, Agostino et al., 2013; White-Traut, 2004) , asthmatic children (Field, 1995) , diabetic children (Field, 1995) , infants prenatally exposed to illicit substances (Field, 1995; Wheeden et al., 1993; White-Traut, 2004) , and also adolescent mothers (Oswalt et al., 2009) are often affected by distress (anxiety, depressive symptoms, post-traumatic stress symptoms, parenting stress) due to several reasons such as the loss of maternal role during infant hospitalization and worrying about infant health or survival (Holditch-Davis et al., 2014; Matricardi et al., 2013) , separation from their child (White-Traut, 2004) , giving birth in dangerous settings such as war and natural disasters (White-Traut, 2004) , combined stress of adolescence, parenthood, maintaining peer relationships, as well as establishing positive relationships with their infants (Oswalt et al., 2009) . Data from several studies relative to maternal distress and infant massage indicate benefits on mothers and their infants, such as lower levels of parenting stress and decline in depressive symptoms in mothers (Field, 1995; Holditch-Davis et al., 2014; Matricardi et al., 2013; Oswalt et al., 2009; White-Traut, 2004) , as well as increased alertness before and after feedings, better weight gain, more responsiveness during mother-infant interactions, alleviation of motor problems, lower anxiety and stress hormones, improved immune function and earlier hospital discharge (preterm infants), among others, for the infants (Field, 1995; Holditch-Davis et al., 2014; Matricardi et al., 2013; Oswalt et al., 2009; Wheeden et al., 1993; White-Traut, 2004) .
In this systematic review, studies relative to the effects of infant massage on maternal distress, and on various conditions were included. Four studies were randomized controlled trials (RCTs) (Holditch-Davis et al., 2014; Matricardi et al., 2013; Oswalt et al., 2009; Wheeden et al., 1993) , and two were reviews (Field, 1995; WhiteTraut, 2004 ). The 4 RCTs will be discussed separately.
Method

Search Strategy
Electronic search was conducted in PubMed heading "Maternal Stress and Infant Massage". We focused on articles from 1990 to 2015. We emphasized on the appearance of both "stress" and "infant massage" in the article title or in the keywords. Studies that investigated the role of infant massage on different variables other than stress were omitted. We also had a strong preference for randomized clinical trials. The subject of infant massage and massage therapy in general is not very common in the literature. The 6 studies that have been analyzed in the present study are the ones that were found according to the above mentioned selection criteria.
Selection of Eligible Trials
RCTs that evaluated the intervention of infant massage on maternal distress were included, as were all other studies on infant massage in relation to mother-infant relationship, cocaine-exposed preterm infants, healthy infants and their parents, depressed mothers, grandparent volunteers as massage therapists, asthmatic children and their parents, and children with diabetes and their parents.
Results
The results of searching the PubMed electronic database were 11 articles. Among the 11 articles reviewed, 5 RCTs were identified that met the criteria of the Cochrane Central Register of Controlled Trials, but 1 of them was excluded by reason of language, which was Chinese (Table 1) (Holditch-Davis et al., 2014; Matricardi et al., 2013; Oswalt et al., 2009; Wheeden et al., 1993) . 2 of the above mentioned RCTs were articles on parent-administered multisensory interventions for preterm infants (Holditch-Davis et al., 2014; Matricardi et al., 2013) , 1 RCT article set out the effects of a massage intervention on teen mothers (Oswalt et al., 2009) , and the fourth RCT described the effects of a massage therapy on cocaine-exposed preterm neonates (Wheeden et al., 1993) . Another 4 articles were also excluded on account of incompatibility with the subject of the review. The last 2 articles were reviews of multisensory interventions for infants and children in adverse situations (e.g. (Field, 1995; White-Traut, 2004 ). All articles reviewed, including the RCTs, will be described according to subject.
Effects on Maternal Distress and Mother-Infant Relationship
Several studies on the Auditory, Tactile, Visual, and Vestibular (ATVV) intervention, which is actually a form of massage that involves moderate stroking, eye contact with, talking to, and rocking the infant, have resulted in positive preterm infant outcomes including increased alertness before and after feedings, more rapid progression from gavage to complete oral feedings, better weight gain, better growth, decreases in serum cortisol level, clearer behavioral cues, increased responsiveness to mothers, and earlier hospital discharge (Field, 1995; Holditch-Davis et al., 2014; White-Traut, 2004 ). In addition, mothers who provided ATVV for their infants showed more positive interactive behaviors, were more sensitive to their infants' behavioral cues, engaged in more behaviors that foster cognitive growth, and their anxiety and depression levels were reduced (Holditch-Davis et al., 2014; Matricardi et al., 2013; White-Traut, 2004) . ATVV is regarded as safe intervention for preterm infants, fullterm infants, and infants prenatally exposed to illicit substances, as tactile stimulation is vital to development of the central nervous system (White-Traut, 2004 ). However, tactile-only stimulation must be distinguished from multisensory interventions that include a tactile component, because tactile-only stimulation without social contact is associated with higher levels of stress, as measured via salivary cortisol, and it is also overstimulating for infants (White-Traut, 2004 ). For the above mentioned reasons, is recommended a moderate pressure massage in conjunction with human social contact that includes talking, eye-to-eye contact, and rocking (White-Traut, 2004 ).
An RCT study (Table 1) revealed that mothers who provided a form of massage for their preterm infants had a more rapid decline in depressive symptoms (p < 0.05), higher HOME scores (Inventory that measures the social-emotional and stimulation characteristics of the home environment), and less parenting stress (a form of massage only→p < 0.001) (Holditch-Davis et al., 2014). The study, however, presents limitations such as: large amount of missing values in some measures (e.g. visit diary), limited sample size and evidence of diffusion of the intervention (20% -30% of Kangaroo Care and ATVV mothers and 58% of control mothers engaged in a non-assigned intervention) (Holditch-Davis et al., 2014) .
Another RCT (Table 1) showed that the intervention of joint observation method and infant massage was effective in the reduction of stress-role alteration in mothers with very preterm (VPT) infants in a Neonatal Intensive Care Unit (NICU) (p < 0.05), however, one of the limitations of the study (except for the relatively small sample size) was that it was not possible to establish which of these two previous mentioned components was more effective in reducing the parental stress levels (Matricardi et al., 2013) .
In another pilot study (Table 1) , adolescent mothers trained in infant massage had significantly lower depression scores than teen mothers without massage training (p < 0.05) (Oswalt et al., 2009) . Additionally, teen mothers in the intervention group (infant massage) reported significantly more adaptive temperament of their infant than those in the control group (p < 0.05) (Oswalt et al., 2009) . Among the limitations of the study was the small sample size, a poor retention rate which allowed of no generalization of the above mentioned results, inability to monitor compliance with the massage intervention, the use of self-report measures and therefore subject to potential response bias, inadequate measure for depression assessment (by reason of the large variability found within the depression scores), and the unclearness of the relationship between infant development and maternal influence (Oswalt et al., 2009 ). The massage intervention exhibited: a medium effect size on feelings of physical contact with current relationships (d = 0.59), a large effect size for parental stress, maternal perception of infant temperament, and positive feelings related to physical contact (d = 0.92, 1.34, and 0.62), and an also large effect size for both depression and maternal confidence (d = 0.91 and 1.10) (Oswalt et al., 2009 ).
Effects on Cocaine-Exposed Preterm Infants
In an RCT pilot study (Table 1) (Wheeden et al., 1993) , cocaine-exposed preterm neonates who received massage showed significantly fewer stress behaviors (p = 0.05), and they exhibited more mature motor behaviors on the Brazelton examination at the end of the 10-day study period (p < 0.005) (Field, 1995; Wheeden et al., 1993) . The study, however, presented limitations such as: lack of information on subject demographic variables (race and gender) and details on how the neonates were chosen for the study, lack of descriptive information on the assessment measures used in the study (the Postnatal Complications Scale and the Newfoundland Scale), and lack of identification of the specific complications that were alleviated by the massage intervention (Wheeden et al., 1993) .
Effects on Healthy Infants and Their Parents
Infant massage facilitates parent-infant bonding and the development of warm, positive relationships, reduces stress responses to painful procedures (e.g. inoculations), reduces pain associated with teething and constipation, reduces colic, helps induce sleep, and effects positive feelings on parents while they are massaging their infants (Field, 1995) .
Effects on Depressed Mothers
Preliminary data analysis of a study suggested that infant massage increased drowsiness and quiet sleep, reduced infants' latency to sleep, increased infants' vocalizations, reduced restlessness, improved mother's play behavior (became more age-appropriate) and mother's perception of their infant's temperament, and reduced infants' fussiness after the 2-week period (Field, 1995) .
Effects on Grandparent Volunteers as Massage Therapists
In a study on training volunteer grandparents to give neglected and abused infants massage, preliminary data analyses suggested the following effects for the infants: 1) drowsiness and quiet sleep increased and activity decreased after the massage; 2) after 1 month of massage, alertness and tracking behaviors increased; and 3) behavior observations suggested increased activity, sociability, and soothability (Field, 1995) . For the grandparent volunteers a data analysis revealed the following effects: 1) they reported less anxiety, fewer depression symptoms, and an improved mood after giving the massage; 2) their stress, which was measured by cortisol levels in their urine, decreased; 3) their lifestyle improved with more social contacts, fewer doctor visits, and fewer cups of coffee, and 4) they reported improvement in their self-esteem (Field, 1995) .
Effects on Asthmatic Children and Their Parents
Data analyses of a study on the effects of infant massage on asthmatic children revealed the following: 1) the parents' anxiety decreased; 2) the children's self-reported anxiety levels decreased; 3) their mood improved; and 4) their cortisol levels decreased (Field, 1995) . Over the 1-month period, the asthmatic children had fewer asthma attacks and they were able to breathe better, as determined by daily peak air flow readings (Field, 1995) .
Effects on Children with Diabetes and Their Parents
In a study, which its purpose was to give parents a more positive role in their children's treatment by massaging them daily before bedtime, preliminary data analysis of pilot data on a sample of 13 children revealed the following effects: 1) immediately after the massage therapy sessions, parents' anxiety and depression levels were lower, and their children's anxiety and depression levels were reduced; 2) at the end of the 1-month period, the parents' insulin and food regulation scores improved, and the children's blood glucose levels decreased to the normal range (Field, 1995) .
Discussion
Only 4 RCTs that evaluated the effect of infant massage were identified (Holditch-Davis et al., 2014; Matricardi et al., 2013; Oswalt et al., 2009; Wheeden et al., 1993) . The following beneficial effects have been identified: 1) Mothers who provided a form of massage for their preterm infants had a more rapid decline in depressive symptoms, higher HOME scores, and less parenting stress; however, Kangaroo Care (KC) mothers showed a more rapid decline in worry than other mothers, and developmental maturity was higher for KC infants in comparison with the other groups (Holditch-Davis et al., 2014) .
2) The intervention of joint observation method and infant massage was effective in the reduction of stress-role alteration in mothers with VPT infants in a NICU, still it was not possible to establish which of these two components was more effective in reducing the parental stress levels (Matricardi et al., 2013) .
3) Adolescent mothers trained in infant massage had significantly lower depression scores than teen mothers without massage training, and they reported significantly more adaptive temperament of their infant than those in the control group (Oswalt et al., 2009) . Nevertheless, the use of self-report measures and therefore subject to potential response bias, and the poor retention rate allowed of no generalization of the above mentioned results (Oswalt et al., 2009) . 4) Cocaine-exposed preterm neonates who received massage showed significantly fewer stress behaviors, and they exhibited more mature motor behaviors on the Brazelton examination (Wheeden et al., 1993) . However, lack of information on subject demographic variables and details on how the neonates were chosen for the study, lack of descriptive information on the assessment measures used in the study, and lastly, lack of identification of the specific complications that were alleviated by the massage intervention, impose further research in order for the efficacy of the intervention to be established (Wheeden et al., 1993) . 5) Infant massage had positive effects on: healthy infants and their parents, depressed mothers, grandparent volunteers as massage therapists, asthmatic children and their parents, and children with diabetes and their parents (Field, 1995) .
According to the articles of this systematic review, infant massage is regarded as safe intervention for preterm infants (normal preterm infants, very preterm, brain-injured preterm infants), fullterm infants, infants prenatally exposed to illicit substances, and children with various medical conditions, as tactile stimulation is vital to development of the central nervous system (Field, 1995; White-Traut, 2004 ). However, tactile-only stimulation must be distinguished from multisensory interventions that include a tactile component, for tactile-only stimulation without social contact is associated with higher levels of stress, and it is also overstimulating for infants (White-Traut, 2004) . Therefore, it is recommended a moderate pressure massage in conjunction with human social contact that includes talking, eye-to-eye contact, and rocking (White-Traut, 2004).
Conclusion
Massage therapy is one of the oldest touch therapies. It has been variously used for many conditions. Recent studies verify the beneficial role of infant massage for both mothers and their infants. Practicing infant massage helps in reducing anxiety, depression and stress, while it also affects the immune system, gain weight for the infant and hormones regulation. Infant massage is regarded as safe intervention for preterm infants, fullterm infants, infants prenatally exposed to illicit substances, and children with various medical conditions, as tactile stimulation is vital to development of the central nervous system. However, tactile-only stimulation must be distinguished from multisensory interventions that include a tactile component, for tactile-only stimulation without social contact is associated with higher levels of stress, and it is also overstimulating for infants.
As far as the limitations of this systematic review are concerned, we feel obliged to mention the small number of relative studies that have been selected. The study focused in 6 previous studies. Maybe a larger number of relative previous studies could have accounted for more interesting and differentiated findings. Moreover one of the study limitations is that it is focused only on randomized clinical trials rather than correlational or even theoretical approaches. It is possible that the analysis of a wider methodological approach studies base can lead to more spherical conclusions.
Future research on infant massage and its effects on immune function in infants with various medical conditions, such as cancer and Human Immunodeficiency Virus, using their parents as massage therapists, would be helpful as massage could also contribute to medical therapies.
